K-shell x-ray production cross sections and KP/Ka ratios are presented for 0.6-to 2.4-MeV protons and alpha particles incident on thin targets of selected elements from Nb to Gd. The KP/Ka ratios are compared to the theoretical predictions of Scofield and agree within 10%. The experimental cross sections are compared to the theoretical predictions of the plane-wave Born approximation (PWBA) and the PWBA modified to include binding energy, Coulomb deflection, and relativistic effects. It is seen that the PWBA modified for binding energy and Coulomb deflection effects agrees with the experimental data for Nb to within uncertainties, but its predictions are lower than the data by larger amounts as the target Z increases. Inclusion of an ad hoc semiclassical relativistic correction to the theoretical cross section, as suggested by Hansen, improves the agreement with the data, but overestimates the data for the highest-Z elements,
I. INTRODUCTION
In the past few years there has been considerable interest in inner-shell ionization produced in light-ion-atom collisions. Earlier experimental data have been summarized in review articles by Rutledge and Watson' and by Garcia, Fortner, and Kavanagh. ' These results have been compared primarily to two theoretical models of Coulomb ionization: (a) the binary-encounter approximation' (BEA) and (b) the plane-wave Born approximation (PWBA). The The proton and a-particle beams were produced by the 2.5-MV Van The measured values of the proton-induced E
x-ray production cross sections and the KP/Kn intensity ratios for the various elements are presented in Table II . Table III E'~', is given by'
'&E c expt &expt g'P"R&@, 9E, (beo8~qg~')(no~/e 8~) ' and the reduced data are presented in Fig. 7 . The solid line in Fig. 7 is the theoretical universal function E(q~/e'8~) which has been tabulated by Basbas, Brandt, and Laubert' and Khandelwal, Choi, and Merzbacher, " and was calculated for 
